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B E BEaNNETEREEMARITEWESE, I FEN TFRBIAKRIE, RS BMBEEEFH
R (ICP-MS) 3l 5E KK 4% L 0 i VR R I & & . & o0 DI (H i A X A5 #E R 22 RSD(n=6) 7
0.61% ~ 2.2% , flkw B W RAE 92. 8% ~ 108% . FI & 4R 4 F GBW 10011,GBW10022 ,GBW(E)
100348 .GBW(E)100361, % ST & W EH SR MEHE B BB E R KT ELB TR MWW EER.,
XiEiA HBREAEE TR G A0
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Determination of Chromium, Nickel, Copper, Arsenic, Cadmium
and Lead in Rice by ICP-MS with Microwave Digestion

OU Chaojie, WU Qiongjing, WEI Dong, WEI Rufeng, MO Dongjiang
(Guangzi Zhuang Autonomous Region Center for Analysis and Test Research , Nanning ,Guangxi 530022 ,China)

Abstract The content of chromium, nickel, copper, arsenic, cadmium and lead in rice was determined by
inductively coupled plasma mass spectrometry (ICP-MS) by selecting the mass and internal standard
elements of the measured elements and correcting the existing interference. The relative standard deviation
RSD (n=6) of each element was between 0. 61% and 2. 2% , and the recovery was between 92. 8% and
108%. Standard reference materials of GBW 10011, GBW 10022, GBW (E) 100348 and GBW (E) 100361
were analyzed by the above methods. The measured values of each element were in accordance with the
standard values. The proposed method can meet the determination requirements of the heavy metal
elements in rice.
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KRR ERNEZRTIEY, 2F 6020 iKY
NB LUK R ERN . BAF, 2 BB NI R %
YRR TR, A WA KK i R E
Mo YRR SCHRIRE AW R A P B HLIT R A R A
R o BT A BT YA A Tk R AL Tk T R 3 R T
R T A AT, L O A B R R A
TH s BE B TC AL TG 3R 2% A S5 L, 1R B )T B
R KR TR 47 07 A R T )
WOt R T TR B R 4SS, X 86 T vk 7E D
W EMITRT AR, IHEERBRBER, HRLZE
SR 22 N D s A D JR B, T vkl AR s K
HEBS LI TRTROZER, BBRBeSET
AR BRI E M 20 HiE20 80 AFAUR B 24 B N LB
BHITCR AT AR , GG B L, BA 2 s
R D7k RBUE R AT R A E £ 00 R 45
O R E A HEAT R ERE S B AT A DN . B AT, BBk
S BT A SR A& RS B AR A o AT
e,

A T A LABCIB T A 0 i Ak B 7 B, R MR-
SR AL SR R A AR A B ST TH - R R A A
B A5 1 (ICP-MS) % [ i 00 e RS A Hh 8% VB L4
BB AR 6 R OL R 890715 7 VR DR MERR A R
A] O 4 5 JOR B TR A T AR R B A4S 59 6
DL R & 20 R AR S0 H .

1 SEIEES

1.1 NE5EH

ICAP Q AIH R A 558 F R B ik (FER ¢
HRBH 4 A BR A &) 5 CEM Mars6 f3f I 1 f# 1%
EHD-24 ## %1% ; Think-lab Labonova Ultra #I#8
aliKAL; AB104 R HL F K (Mg 4 -0 ) £ 1048
(O HERAFD ;JLG-T B EAHL,

BUBLVELPL R, EIE A A R W
(100 pg/mL) : EZA .4 & K B 7+ B 43 Hr il iR
b, AN BERE R RERE.

B BB VB BRER TR WARE AR (1 000 pg/mL)
R A €48 R BT Rl G

FSER (il it EAL R (R &) , 5L K R
H il 2k (R BE#>18. 2 MQ » cm),

S FH B 38 2% L K3 A V9 HE X R DL IR VA WK
(A+40#E# 24 h L b, A/KRE vhdk, &5 A 4
KT Hra A .

1.2 (UB{EIIEEH

T T f 25 TETH R D% 1 000 W R, A
10 minFHR E 125 C, {3 #F 8 min, HEHMH IR
1500 W, 10 min 8 & 180 C,{##F 20 min,

ICP-MS %4 . 558 TR ASF T # 1 550 W, 5§
BFARSER 14. 0 L/min, B4LS W& 1. 0 L/min,
RIS E 0.8 L/min, KA 4/ MU HE N B4, R
FEREH 5 mm, BRI B 40 r/min, 7 XK
Bk
1.3 EWHE

FRE 572 B 5 R KM ML 0.50 g (I &2
0. 000 1 g) F oI I ff E PN b, A 5 mL R,
@ ENHE.BEIREMA 1 mL o 84S, iE
RO, e RO T AR SR AE S TR AT IR . 7N
FREETR LV H R W, - B K v e N 52 B TE
il N EE TRCERRM Y, T 140 CHEER 2 h, FK
ERZE 25 mL RS &, #%AE TAE &4 3047 W
Gl Y S

2 HR5H®

2.1 FHERIE

iz i ICP-MS ¥ #4708 M s i M R AR o
A ARFB HA ERAEN T INEHEEE.
FEBIE T RIE T, BREFBEE NS, B
WL R PRAR 224 . {5 YL AT AFAE T S0 0 2 3R 05 L 5K
K% AR KR AR AR A . RATT B HEA TS
RBRIATIHREE W L hs EREELR IR
FPFTAEH, ICP-MS ki % T3 F E a4
Bl UL T IR ANEE fh AT 3. AERE T R
FEAPWMERIE R ES0H G5 ER. TEH
PIARARE IE I AN TR VR Il 0 R S 7 1 R AR R AR Ji
T, REGES SR TR R EE RS T
AZETET T FARERUE T ALy
AEAYEFTHE . BLLRMAMHZSL
BETHRBELHRAMR EFBRARRERUET
TR ALK AT BR B3 T4 28 & PR
AR BLPREE T, S I G AL I 2R S 8 i KA B i
BETARRE, H s FE R KX (STD) #HAT T HER .
2.2 nEREHEARTEREHAERE

) e SRR 5 B AR A AT LT R
RE I, WO S I8 R BE , — MLk % F B L BOR LA
Xt TP BN AL R B A B R R R 5
FE T YU, 7T 2 3 BE He AR X EA 32 P i R iz
R R R T AR MR N, ALK R A
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WK HE 45 - B T A P SR 5 45 B T B (ICP-MS)
HEWERA P R B RS R 7

WHRIIAERALIE TH . SEHFENIR TR, Bk
FROUAE S P A S A B L5 20 BT 0 R B ORI Y LR
HRES AP LR B M RE A AR TR &
SRR BB BRIE I N AR TR, BB AR LA
W HEPTTR AN TR KRR LK 1.
x1 SWMTERARTENRER
Table 1 Mass numbers of analytical elements and

internal standard elements

2.3 FREBMZSHKER

43 9 B ) BT & ¥k B B 0. 0.50, 1.00, 3. 00,
5.00,10.0,30. 0,50. 0,100 pg/L # Cr.Ni,As.Cd.
Pb #l Cu JE& ¥ E K 0.1.00,3.00,5.00,10.0,
30.0,50. 0,100,300 pg/L MR & A5 HER 5 E .
TEALER B AR T KR G AR s W AR o, 1
FERFMTTRE SN ITE G SN E, UFl TR
) JOR B R A A AR B, AR T 0T 3R 5 T B I AR T R )

AT%R adouzd BEfFE B L BRI B A AT 2 AR B R . 4R
r
SN 109k HEL A ] 9 07 7R A G R K 2,
% Cu 195Rh i BSE I 7 B PAT I E 11 R = HE R,
T o 3 AR OB 22 T B B 9 A T
n
208 P, 185 Re 73‘}9;‘*&:':5 IKE(\?’S) 9%%%% 2,
F2 ZEBSHERKRHR
Table 2 Linear parameters and detection limits
S E LU E/ (g L7 LB H R HXRE FERHE/ (pg s LD
Cr 0. 50~100 y=19 546.017 6x+22 023. 240 2 0.999 7 0.197
Ni 0. 50~100 y=23 853.778 6x+908. 606 5 0.999 9 0.083
Cu 1. 00~300 y=28 049. 206 6x+2 974. 623 6 0.999 9 0. 064
As 0. 50~100 y=1 895. 808 3x+225. 288 0 0.999 8 0.028
Cd 0. 50~100 y=2 098. 051 9x+4.207 4 0.999 8 0. 007
Pb 0. 50~100 y=11 359. 345 0x+2 850. 749 0 0.999 6 0.150

2 ERRYL VR BRI TR A A
1 0.50 ~ 100pg/L, 8] o0 & L& M v B A 1. 00 ~
300 pg/L, BILEM KRB 0. 999 LU k.
2.4 BEESMEEKEE

BRI N 1A KOKAE S BEAT 6 Y Sz TH R

I R 5 Sy 25 5% T R HOHE 1) A 38k FF il 7 3 ANk
JBE K S HEAT i (e i S 5, T 55 00 R L B R X s o
fii 22 (RSD) K fnm m] fhe 5, ) s 5 R WL 3% 3.

R3I BEEMMREKELRER

Table 3 Results of tests for precision and recovery(rn==6)

ST 7R AH/ ks i/ W e B/ i & e HH XS A5
TE (ug+ LD (pg+ LD (ug+ L7D /% W2/ %
1. 50 4.79 108 1.3
Cr 3.17 3. 00 6.16 99.7 1.8
6. 00 9. 65 108 1.7
5. 00 14. 2 106 2.2
Ni 8.92 10.0 18.2 92.8 1.3
20.0 28.1 95.9 2.0
30.0 98. 3 93.0 1.4
Cu 70. 4 50.0 123 105 1.4
90. 0 161 101 1.4
2.50 9. 05 95. 2 1.4
As 6.67 5. 00 11. 4 94. 6 0. 96
8.00 14. 6 99.1 1.9
4. 00 13. 6 99. 8 1.7
Cd 9.61 8.00 17. 4 97. 4 1.3
16.0 25.0 96. 2 2.0
1. 50 4. 50 105 2.1
Pb 2.93 2.50 5. 54 104 0.61
5. 00 8. 33 108 1.9
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HH % 3 G5 SR AT, 4% 70 28 W 5 (6 14 AH X b o A
% RSD(n=6) 1 0.61% ~2.2%, hn#x [ thr 3 7
92. 8%~ 108% , Ul B LI 5 Bk LML AT o
2.5 HEMEXR

LI T VR AT 4 i Kb W) T HE AT I E

IE, 4 %1% GBW 10011 /)3 . GBW10022 7% %5 .
GBW(E)100348 X k¥ .GBW(E)100361 K k¥,
WEZERIFE 4,

Mk 4 ZERTH, Z RN EESNEE—

B0 YL S I T ¥ HE R AT 56 .

x4 ERFEMRNEERREE

Table 4 Certified values and standard values of national reference materials /(mg + kg™*)

. GBW 10011 GBW10022 GBW(E)100348 GBW(E)100361

R e e H bR HEAE W EAH i fEAE W sEME bR e I 5EAH
Cr 0.096+0.014 0. 085 0.30£0. 07 0.29 0.064+0.008 0. 068 0. 05+0. 009 0. 055
Ni 0.06+0.02 0. 052 0.92+ 0.11 0.92 - 0. 27 - 0.16
Cu 2.7%+0.2 2.56 4.61+0.4 4.32 - 3.01 - 2. 20
As 0.031+£0. 005 0. 027 0.31+0.04 0.29 0.2340.03 0. 22 0.1240.01 0.11
Cd 0.018+0. 004 0.016 0.062+0. 003 0. 063 0.2440.01 0. 23 0.1140.01 0.11
Pb 0.065+0. 024 0. 061 0.72%£0.09 0. 65 0.12+£0.02 0.13 0.037£0.003 0. 040

4(1):66-68.
3 %iE

R FARCBTE A AR D A AL B B, IR E AL R
R R R HUBRARR A 45 B R B 5 IR A 0 E A
TR VB O B TR i R E R b v TR
175087 o 0T 18, B B B Bk A A
R0 GV B BB At B ORI R Y SE PR SR, AT
o S JOR O TR EE TAE s R B RS AS B TE AL
TR G R ERBE AR R

%% Xk

(1]E 3, B30T, BREE, % KBESE R KHER K
AREAHITT]. WA R FE (Subtropical Agriculture
Research) ,2005,1(3) :40-43.

L2IXI 5, 2 e, A& 04, 5. YR P TITE ST
B T AL 2 5 A S R [T, B 9 WK (Rock and
Mineral Analysis),2013,32(5) :681-693.

(3B , Sk ol il , BT 00, 46 R R X bk T -S4 ) R -
JRFHRIEEE M EA Y TR LT b E I
43 ¥ 4k %% (Chinese Journal of Inorganic Analytical
Chemistry) ,2018,8(6) :5-8.

[41RKBE ek, EFEZR, %  MBEHF-HEBEEET
i (ICP-MS) 35 R i U %€ - HE o 8 Fh E & )& 7T
ELI]. R EIH S 42 (Chinese Journal of Inorganic
Analytical Chemistry) ,2017,7(4) :16-20.

(I A, 5 L, I, 5. P BT R ST T8
BEEl]]. & &% 2R E KW %W (Journal of Food and
Quality) ,2017,8(10) :3935-3943.

[6]A&Y, BAE, M E4E, %, 460065k E Rk X al ™
P Yo R (T B L4 B 4K % (Chinese
Journal of Inorganic Analytical Chemistry ), 2014,

L7184, XU m #E, SR Y 48, 6. B ICP-MS 5 AAS il & &
PR R R LT P E BA R AR
(Chinese Journal of Health Laboratory Technology) ,
2007,17(11) :1954-1955.
[81k 4k, ZE A ¥l , 5 M3, e SRR A 5 B 1A i IR &
Sl B R BE 5 3 R [T 4k 2% 43 #7 3t & (Chemical
Analysis and Meterage) ,2007,16(5) :77-80.
LOJEKR, EHmE. B AR R E S FERIEST
(J]. & B B % {6 % (SCIENTIA SINICA Chimica)
2014,44(5) :664-671.
(10] # ek, B KRR, w4 S8 T Rk ik (ICP-MS &
B kR LT]. & B TG HL 87 46 % (Chinese Journal of
Inorganic Analytical Chemistry) ,2011,1(1) ;46-52.
(1] %, S i, B IE, & MUHE- L Rme %R
FHJFRE (ICP-MS) i R R & A&+ 10 Mg ETE
[J]. v B T HL 43 H1 4k 2% (Chinese Journal of Inorganic
Analytical Chemistry) ,2016,6(2) :64-68.
[12] ZEpk, B3 &%, 0 S H . AlidE /)R B b ICP-MS 1 B X i
#H B LTI JE i % R (Journal of Chinese Mass
Spectrometry Society) ,2010,3(1) ;1-11.
C131Z=56Hm, bk, IR IBE R, 5. BB & S8 F I i% %
WEFGHFERT FHEEAKTERSELIT] 28
K-t % Mt (Physical Testing and Chemical Analysis
Part B :Chemical Analysis),2018,54(1) :69-72.
[(14JEFE, R, it d, 5. BEBE 58 7Rk
WK B R AR R Bk
K-t % Wt (Physical Testing and Chemical Analysis
Part B:Chemical Analysis),2018,54(1) :82-85.

(5] ANREMERAXDERRRA S BGPEZTEN
M ZE GB 5009. 268—2016 [ S]. 4t 51 & H 47 ¥ H IR
#t,2016.



